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1. DBSCRIPTION 

The TA-IA is a transmitter when used in conjunction with a 
receiver. The TA-IA incorporates a beat frequency oscillator 
(BFO) which enables any receiver having a short-wave band to 
receive CW signals. Since the TA-U utilizes the power from 
the receiver and also the tube for the transmitter, the power 
output will depend upon the receiver being used. The modulator 
is used with the TA-IA when voice transmission is desired/"^ 
ttodtt larnr m a y ^ wsed only when the tranamittlag tube Is of the^^ 
6.3 volt filament type^T] 


I 


The complete TA-U consists of three units: the first contelns 
the transmitter end BFO, the second contelns the modulator for 
phone operation, and the third Is a plastic hag containing the 
necessary accessories and crystals. 


2. CHARACTERISTICS 

2.1. Physical 

2.1.1. Transmitter and BFO 
Weight: 

Size: 
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2.1.2. Modulator 
Weight: 
Size: 
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2.1.3. Accessory Bag 

Weight: Approximately 1 pound 
Contents: FT-243 type crystals 
1 - Telex earset • 

1 - Power cable 
1 - Modulator cable 
^ - Tank coil5 
3 - #331 lamps (antenna lamp) 

3 - #327 lamps (tuning indicator) 

1 - Socket adapter (AD-1) or adapters as required. 

1 rnwnlsi) inrilsstia 
1 - Telex key jack 

2.2. Electrical 

2.2.1. Frequency Range 

17 

The frequency range is 3 to^^mc covered in two bands, 

7 .^ 7.5 // 

|i e.g., 3 to^ mcs and mcs. 

2.2.2. Crystals 

Use fundamental crystals below 8 mcs. Third harmonic 
If operation should not be contemplated. Doubling should 
be avoided when possible. 

2.2.3. Power Output 

The power output depends on the supply voltage, the 
antenna impedance, the output frequency, and the 
type of operation, e.g., phone or CW. With a supply 
voltage of 240 volts ("key-down") and using a 6V6 output 
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tube, the power output is approximately 4 watts; 
the power will drop to approximately 3 watts in phone 
position. When using an AC-DC type receiver, the U 
power output will be approximately 1 watt in CW 
position. 




2.2.4. Antenna Impedance 

antenna loading coil contains 8 taps to adjust 
for antenna impedances from 70 to 1200 ohms, -ftyg 
these taps are used — for t he high frequeney baud 
- and a ll tap e a re used- fur - the l ow band . 


2.2.5. Beat Frequency Oscillator 

The BFO has a mean frequency of 455 kc and can be 
varied + 5 kc by adjusting the BFO control. 


2.2.6. Power Requirements 

jj When using voice operation the transmitting tube 
must have a 6.3 volt filament. The modulator re- 
quires this voltage for proper operation. 


3. THEORY OF OPERATION 

3.1. General 

The audio output tube of a receiver is removed and used as the 
transmitting tube in the TA-U. The power required for the 
transmitter and modulator is supplied/by the cable which connects 
! the transmitter to the receiver. The audio signal at the receiver 
is fed through the power cable to the telex phone jacks on the 
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^ transmitter. An antenna lead is fed through the power cable 
from the transmitter, through the send-receive switch, to the 
white lead projecting from the power cable plug. The black 
lead projecting from the power cable plug is the ground lead 

which is common to the TA-IA chassis and the external ground 
connection. 


3.2. 


Transmitting (CW) 

The transmitter is a single tube, crystal controlled, grid- 
plate oscillator. -Resonance, ia. i ndtc a t e d - -by’ the — fetmiqg— a d apt er 

''*^*’^^**"^****^ The tuning adt^tr'^U. 

® luMp ^m^nh nf Mie .. h1gh v o lt a goi I s weurymt typa 

i-h/f fy^hsh^iV/ha -f-Lthe MjfJ 1.1 Z- 

t o ‘ I . 

(ii£>t^± ^he _ ^0h deslr'Jl 

ice is indicated' m.-a— ■> ■ - , . « - . ' 


finr IlMiMliiiim 1ir4H">Yf || p y 


^ Tnc htoh 

■ civcuib, Kesonance is indicated^ b^SOHAis ■■■t 
{ycyv^^cy^ h.aykeJ t<hcb, 

When tuning for resonance, the antenna tap switch^ located on 

top of the plug-in tank coil, should be placed in the tune (T) 

position to disconnect the antenna from the tank coil. 


Pw th e lamp to ha a o a p l otoly n ntingul e h u d . 


* Qt ir e s6t ianoQ > 


The switch on the tank coil is used to provide a close impedance 
match to the antenna by tapping the antenna to the tank coil. 

The antenna current is indicated by a #331 pilot lamp, /jhis lamp 
is normally shorted by a momentary push switch which is depressed 
while making tar switch s^Uctions to '^^aln n»aximum antenna 
current^ The lamp is of the low voltage, low current type (1.3V, 60 ma) 
and thus has little effect upon the loading of the transmitter. 
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The lamp is normally shunted by a thermistor which allows 
a wide range of current, from approximately 40 to over 200 
milliamperes, to ^low into the antenna without burning out 
the lamp. A switch is incorporated in the circuit to allow 
this thermistor to be removed when the antenna current is low 
so that an indication will be visible from the lamp. The 
switch should be left in the HI position unless it is impossible 
to obtain any current indication on the lamp. If it is im- 
possible to obtain any antenna current indication in the HI or 
LO positions (this may occur when the plate voltage is low and 
the antenna impedance is high) the length of the antenna -Airwld 
should be increased (or shortened) 2 or 3 feet. This should 
lower the antenna impedance and allow an indication from the 
lamp. The brilliancy of the lamp is not necessarily an indi- 
cation of power output, e.g., the power output may be high 
and the lamp brilliancy low, but maximum brilliancy should 
always be obtained during tuning. 

3.3. Transmitting (Voice) 

With the modulator connected to the transmitter and the phone/CW 
switch in phone position, the screen grid voltage is lowered by 
f a resistor in parallel with the screen grid. Lowering the 

screen voltage provides better linearity on the positive modula- 
tion cycle and also Increases the percentage of modulation. 

Since the average screen voltage has been lowered, the power 
output will decrease slightly in voice operation. tW 
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mgdulator power is obtaijied- by rect^is^iig^ VAC fllMent 

voltage in a voltage doubling circuit. No attempt should be 
made to use the modulator when the transmitting tube is not of 
the 6.3 VAC type. The modulator should not be used with AC-DC 
4 type receivers. Common ground on one side of the filament 

supply is no problem since the ground for the modulator is 
isolated. 

3.4. Receiving 

The send-receive switch connects the antenna either to the 
transmitter or to the receiver via the power cable. If the 
receiver has a separate antenna for receiving, the switch may 
be left in the transmit position. The BFO is capacitively 
coupled to the receiver's antenna lead through a ^.8 uuf 
capacitor. When listening to a voice station, the BFO switch 
should be "off" to prevent a beat note from being heard. The 
BFO coil is slug-tuned and may be adjusted for IF frequencies 
from approximately 415 to 555 kcs. The three screws on the 

bottom of the transmitter must be removed to obtain access to 
the BFO coll. TI-(^ cohere I vO i I 

— S' I<’(1 -ffOhn hoh-i ! htf ! 
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4. OPERATION 

4.1. General 

The tube socket adapter (AD-1) *ieh plugs luto the receiver's 

P/A/ 

output tube socket (see Figure 3) is to be used with octal'^i^s 

that have pin connections as shown in the Appendix (page ). ' ' 

Spare adapters are included which may be used when the output 

tube has different pin connections from those shown. These 

adapters (one for the transmitter^^ tube socket and one for the 

rec^ver^ tube socket) should be wired and tested before the 

TA-M is used in a transmission. &rrors]in wiring may 

cause damage to the receiver and/or the transmitter. See Appendix 

for instructions to wire adapters. 


Figure 3 illustrates the connections to be made between the 
receiver, the transmitter and the modulator. Because M 
voltuges ur. pres.nl: on Che pins of the connecting cables, the 


plugs should always be connected 


at both ends to prevent accidental 


shock. £¥or CW operation, the modulator and modulator cable swul^be 
removedjj It is not reconmended that an AC-DC receiver be used 

due to the AC voltage that may exist between the receiver chassis 
and ground, the transmitter chassis and ground, or between the 


receiver chassis and the transmitter chassis. If an AC-DC type 
receiver is used, NO external ground wire is used and the black 
ground lead extending from the power plug is NOT connected to 
the receiver. The modulator is not to be used when the receiver 

is of the AC-DC type; the modulator is used only when the fila- T 
ment supply is 6.3 VAC. | 
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After connections have been made as shown in Figure 3, turn 

< C> 

the receiver on and place the Send-Receive-^lswitch to the 
receive position (R) . The audio signal from the receiver 

may be heard through the telex earset. For CW reception, 

io pro 

turn the> BFO switch and adjust the BFO knob for the tone 
desired. For voice operation, turn the^^BFO switch ‘ 

Transmitting (dw) 

The switches on the transmitter are placed in the following 
positions: 


(1) Phone-CW switch in CW position. 

^oihd Coil ^3 •/« 7< S' /Md) e> t- 134/1 d Co// [ 1, I 

(2) ^ ^ 

The coil has KdJ >»qYl<ih(is ah 

( e ' 1 6' neK .. d... , / i I i ' 

UftJfhcj ^\M,f(yh, 

(3) Antenna switch in T position. 

(4) Send-Receive switch in S position. 

(5) Antenna current switch in HI position. 

(6) The BFO switch on. 

7 r S' 

The tuning control has two frequency scales, 3 -^mcs and 
^ ~ i^incs. The red indicating arrow is used with the high 
band and the white arrow with the low band. Tnfrrt Lliu Luiiiug 

Int e th^ fay J a,k. Adjust the tuning control 

to the desired output frequency to obtain 
from the-tTTwinu Tf fn^ o nnmn fn, t-H. 


ly exT 
eat i- a rnal Iuj - ^lIu 


■ira fbfi 
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Press the hand key and push the push-buttom switch with one 
hand. Rotate the tap switch (on top of the coil) to the 
position that gives maxii^ brilliancy from the antenna indi- 

/fcTC. -r^<? , loll U 9/0W 

cator lamp. A ll trap (j hiw t ugh O)- mu. uBed 

rhe^ Aa ^ li (ohcjocy-ly kaded, 

nn I i O hin id (3 . 8 i iiuu> " uud ■ 1 m i fUMtut s H s ^ a luuugU ■ » at g 

..U^ lyy. 1^ , ^ - ^ . 

-Lt antenna current Is 

visible, change the antenna current switch to the LO position. 
With the antenna current switch in the LO position it is 
possible to burn out the lamp. If the lamp begins to glow 
brightly, change the antenna current switch to the HI position. 
After maximum brilliancy has been obtained by adjusting the tap 
switch, readjust the tuning control to obtain maximum lamp 
brilliancy. Release the push button switch and the lamp will 
be extinguished. A message may now be sent by using the hand 
key or plugging in an external key into the external key jack. 
The transmitter may be checked at any time by keying the trans- 
mitter and depressing the push button to obtain an indication 
from the antenna current indicator. A rt ci. lUl upeiaLui. liab 
feannmn fnmAHaf uim niljim 1 aantSi .it ta peujiWy 

■ ■1 i-iin ^ ^ nnh i I 


^•3. Transmitting (Voice'> 

The same tuning procedure is followed for voice transmissions 
as is outlined above for CW operation. After the transmitter 
has been tuned, the modulator is connected to the transmitter 
and the phone-CW switch is placed in phone position. The 
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hand key is then depressed during the voice transmission, 
Modulation may be checked by pressing the push button, and 

✓V /. A 

noticing the change in lamp brilliancy 



U 


5. MAINTENANCE 

5 • la Transmitter 

ransmitter making voltage and resistance 

measurements. Total cathode current of the transmitting tube 

may be measured by inserting a 0-100 milliampere DC meter into 
the external key jack. 


Beat Frequency Oscillator 

The voltage across the zener diode should be 7.0 volts + 1.0 
volt DC. If this voltage is high, the zener diode should be 
replaced. If the voltage is low, the zener diode or the tran- 
sistor may be defective. Emitter current is approximately 1.0 
milliampere. The zener diode current is approximately 3.0 
milliamperes when the DC supply voltage is 250 VDC. RF output 
voltage measured on the white lead that connects'^the receiver's 
antenna connection should be approximately 0.5 voltj peak-to-peak 

5 *3 • Modulator 

total DC current of the modulator is approximately 60.0 
milliamperes. Collector current is approximately 0.65 milli- 
amperes for the amplifier stage and 5.4 milliamperes for the 
driver stage. The idle current of the class B stage is approxi- 
mately 2.0 ma and will rise to approximately 25 milliamperes with 
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sine wave modulation. The voltage across the toner diode 
should be 12.0 volts +1.0 volt. 

The modulator may be checked by placing a 50.000 ohm. 1 watt 
reslator between plna D and F and applying 6.3 VAC between 
Pins A and B on the Continental plug. The output waveform m, 
then be viewed with an oscilloscope across the 50.000 ohm 

resistor. The voltage waveform should be at least 100 volts 
peak-to-peak. 


5.4. Transmit Kpv 


The travel and spacing of the key may be adjusted using 
Allen wrench and a small screwdriver. These adjustment 
located Just above the knob and are accessible from the 


an 

s are 
top 


of the transmitter. 
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appendix 

Instructions are herein given for wiring adapters for use with 

tubes that do not have pin connections as shown for use with 
socket adapter AD-1. 


Any tube that does not have pin connections for use with the 
socket adapter (AD-l) will require two adapters, one for the 
receiver and one for the transmitter. 


The 7 pin molded plug on the power cable connects to the re- 
ceiver and the pins must be connected to the following: 


Molded Pin No. 
1 
2 

3 

4 

5 

6 
7 


Connection in Recpi^ov 
No connection 

Ground - Cathode of output tube 
Filament - Filament of output tube 

" ” II I, 

B+ - Pla^e of output tube 

- Grid No. 2 (Screen grid) of output tube 
Audio - Grid No. 1 (Control Grid) •' 


The octal socket on the transmitter must be connected to the 
transmitting tube in the following manner: 
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Octal S ocket Pin Nn, 
1 
2 

3 

4 

5 

6 

7 

8 


Transmitting Tnhc 
Internal Shield 
Filament 
Plate 

Grid No. 2 (Screen Grid) 

Grid No. 1 (Control Grid) 

No connection 
Filament 

Cathode and Grid No. 3 (Suppresaor Grid) 


CONFiD! 




i ^ 
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